Introduction
Gold complexes with selenium ligands have not been extensively studied. We have recently begun a systematic study of such complexes [1] and report here on the preparation and crystal structures of the diphenylselenide complexes Ph2SeAuCl and Ph2SeAuCl3.
Experimental

Preparation o f Ph2SeAuCl:
A solution of 0.16 ml (0.9 mmol) Ph2Se in 5 ml dry benzene was added to a suspension o f 200 mg (0.88 mmol) AuCl in 20 ml o f the same solvent. After 30 min stirring, a clear green solution was formed. Con centration of the solution and addition of petrole um ether caused the solution to become turbid. After several hours at 0 °C the product separated as green, somewhat light-sensitive crystals. Yield 244 mg (61%).
Analysis
' Calcd C 31.0 H 2.1 Cl 7.6, Found C 31.1 H 2.2 Cl 7.8.
Preparation o f Ph2SeAuCl3:
The preparation is analogous to that of Ph2SAuCl3 [2] . A solution of 0.175 ml (1 mmol) Ph2Se in 5 ml C H 2C12 was ad ded dropwise and with constant stirring to a sus pension of 300 mg (0.5 mmol) A u2C16 in 20 ml C H 2C12. A clear greenish-brown solution was formed. After concentration of the solution and addition of /7-hexane, the solution was allowed to stand in a refrigerator overnight. Brown crystals separated, which were further recrystallized from the same solvents. Yield 420 mg (78%).
Anal vs is
Calcd C 26.9 H 1.9 Au 36.7, Found C 27.0 H 1.9 Au 36.5. 77Se NM R: singlet at 534.7 ppm (in CDC13, rela tive to external M e2Se). Data collection and reduction: A pale green prism 0.23 x 0.12 x 0.12 mm was m ounted in a glass capillary. 3318 profile-fitted intensities [3] were measured on a Stoe-Siemens four-circle diffracto meter using monochrom ated M o K a radiation (2 0max 50 ). An absorption correction based on ^/-scans was applied, with transmission factors 0.62-0.99. Merging equivalents gave 2150 unique reflections (R ]nt 0.040), of which 1797 with F > 4fr(F) were used for all calculations. Cell constants were refined from 2 0 values of 80 reflections in the range 2 0 -2 4 .
Structure solution and refinement: The structure was solved by the heavy-atom method and refined anisotropically on F to R 0.048, 0.045. H atom s were included using a riding model. The weighting scheme was w"1 = rr2(F) + g F 2, with g 0.0003. 136 parameters; max. A /a 0.001; max. Aq 1.6 e A -3 near Au; S 1.9. Final atomic coordinates are given in Table 1 with derived molecular dimensions in Tables II and III 5722 (7) 5473 (7) 4158 (5) 507(30) C ( 12) 4856(9) 5795 (9) 3590 (7) 833(46) C (13) 4491 (10) 6881 (10) 3529 (8) 971(49) C (14) 4974 (9) 7632 (9) 4075 (7) 757(40) C ( 15) 5799 (10) 7311 (9) 4654 (7) 773(42) C ( 16) 6200(10) 6233 (8) 4706 (6) 669(36) C (21) 6870 (7) 3921 (7) 3278 (5) 478(28) C (22) 6521 (8) 3088 (7) 2747 (5) 554(33) C (23) 6961 (9) 3079 (9) 2075 (6) 668(37) C (24) 7760 (9) 3865 (9) 1942 (6) 679(38) C (25) 8100 (8) 4687 (9) 2492 (6) 668(37) C (26) 7654 (8) 4712 (8) 3146 (5) 605 (34) * E quivalent isotropic U defined as one third o f the trace o f the orthogonalized U IJ tensor.
T able II. B ond lengths (Ä ) for Ph2SeA uCl. (12) C ( Table IV, with de  rived bond lengths and angles in Tables V and VI  [4 
]-
Discussion
Ph2Se and Ph2S [2] might be regarded as weak li gands (cf. Ph3N), and to the best of our knowledge only one complex of Ph2Se, Hg2(Ph2Se)4(C104)2 has been crystallographically characterized [5] . However, we have here succeeded in synthesizing air-and moisture-stable complexes of both ligands with gold(I) and gold(III) [2] , Ph:SeAuCl provides a rare example of a green Au(I) complex; some silylgold(I) complexes are also green [6] ,
The molecule of Ph2SeAuCl is shown in Fig. 1 . As expected, the geometry at gold is linear T able III. Bond angles ( ) for P h2SeAuCl. (2) 6174 (3) 3139 (2) 4430 (2) 666(8) Cl (3) 8756 (3) 1190 (3) 5338 (2) 909(12) C (12) 1907 (11) 4288 (8) 4700 (6) 592(32) C ( 13) 1309 (12) 5030 (8) 4076 (7) 678(36) C (14) 946 (13) 4558 (10) 3335 (7) 745(39) C (15) 1183 (16) 3373 (10) 3190 (7) 839(45) C ( 16) 1777 (14) 2638 (10) 3825 (6) 747(39) C ( l l ) 2146(10) 3105 (7) 4555 (6) 465(27) C (22) 4365(12) 3866 (8) 6456 (6) 590(31) C(23) 4485 (15) 4481 (10) 7160 (7) 771(41) C (24) 3480 (16) 4186 (11) 7731 (7) 859(45) C (25) 2313 (17) 3310 (11) 7618 (7) 879(44) C (26) 2100 (12) 2683 (9) 6885 (6) 618(33) C (21) 3162 (10) 2962 (8) 6322 (5) 475 (26) * E quivalent isotro p ic U defined as one third o f the trace o f the orth o g o n alized U,j tensor.
T able V. B ond lengths (A) for P h2S eA uC l3. (14) (S e -A u -C l 176.2°). The A u -S e bond length of 2.378 A is similar to the 2.371 A observed in Ph3PSeAuCl [7] , but shorter than the values of 2.42-2.44 Ä observed for A u -S e trans to phos phorus [1, 8] . The A u -C l bond length of 2.269 Ä is consistent with the usually observed range of 2.27-2.29 Ä trans to S, P and Se donors [8, 9] . The angles at selenium are all appreciably less than te trahedral, as in the case of the Hg complex [5] , where attention was drawn to the C -S e -C angle of 102 (97.6 in our gold(I) complex). However, it is not clear whether this angle is greatly reduced on complexation, because few data are available for Ar2Se structures; the sole example appears to be (/>-tol)2Se [10] with C -Se-C 106.2°. The gas phase structure of Ph2S, determined by electron diffrac tion, has C -S -C 103.7°, but the value is rather uncertain [11] ,
The packing diagram (Fig. 2) shows that the molecules are loosely linked in centrosymmetric pairs, with short contacts A u --A u 3.59 (and A u -Se 3.70 A). This non-bonded distance is, however, longer than the 2 .7 -3 .3 A often ob served in Au(I) complexes [8, 12, 13] .
The molecule of Ph2SeAuCl3 (Fig. 3 ) displays the expected square planar coordination geome try. The A u -S e bond length is 2.445 Ä, similar to the 2.457, 2.467 Ä observed in [Au(SeCN)4]" [14] , which is the only other example o f a known A u (III)-S e bond length other than to selenide or polyselenide [15] . The A u -C l bond lengths show no marked trans influence; 2.294 Ä, cf. 2.282, 2.267 Ä cis. The conform ation of the Ph2Se ligand is unusual, with a torsion angle C 1 2 -C 1 1 -S e-C 21 of only 1°, giving rise to short contacts H 1 2 -C 2 1 2.66, H 1 2 -C 2 2 2.68 Ä; A r2S mole cules usually display approxim ately equal torsion angles of ca. 3 0 -6 0 [16] to avoid such contacts, as is the case in Ph2SeAuCl (50, 68°). The packing diagram (Fig. 4) shows the presence of short intermolecular contacts Au -C l l 3.38 Ä, which link the molecules in pairs. S e (l)-C (2 1 ) -C (2 6 ) 115.9(7) C (2 2 )-C (2 1 )-C (2 6 ) 121.1 (9) T able VI. B ond angles (°) for P h2S eA uC lv The A u -S e bond length in Ph2SeAuCl is 0.07 A shorter than in Ph2SeAuCl3. Possible causes in clude the different hybridization (and oxidation) states of the gold atom and a more pronounced covalent interaction between the soft ligand and a soft Au(I) metal centre. It is therefore interesting to compare other pairs LA uX /LA uX 3 to see if similar effects are observed. The chemically most closely related pairs are Bz2SAuC1/Bz2SAuC13 and Bz2SAuBr/Bz2SAuBr3 (Bz = benzyl) [17] [18] [19] ; the A u (I)-S bond is 0.07 A shorter in the bromides and 0.02 A shorter in the chlorides. In the triphenylphosphine derivatives Ph3PAuCl/Ph3PAuCl3 [20, 21] the A u (I)-P bond is 0.10 Ä shorter. With purely halide complexes A uC 14" and AuCl2-there is a considerable scatter of bond lengths in the many known structures, but little consistent differ ence, both are approximately 2.27 A [8] . It can therefore be proposed tentatively that soft ligands cause a larger difference in bond lengths between the oxidation states, but clearly more examples with different donor atom s (e.g. N, C) are needed. That softness alone is not the essential factor in de termining the bonding patterns of gold complexes can be seen from the m arked trans influence of P ligands trans to Cl, contrasted with the m inor or non-existent trans influence of S or Se ligands [8, [17] [18] [19] [20] ,
